Of the associated cardiac defects with absent pulmonary valve, the combination of tricuspid atresia, ventricular septal defect, and aneurysmal dilatation of the pulmonary arteries is very rare. We report the case of a low-birth-weight girl (2,282 g) with this anomaly, which was prenatally diagnosed. Fontan completion was successfully achieved at 16 months of age, following staged palliative procedures including banding of the main pulmonary trunk and plication of the aneurysmal dilated central pulmonary artery.
Introduction
Absent pulmonary valve syndrome is a rare congenital cardiac malformation. It is frequently associated with ventricular septal defect, stenosis at the level of the pulmonary artery annulus, and aneurysmal dilatation of the central pulmonary arteries. This unique complex is well known as a variant form of tetralogy of Fallot, often referred to as ''tetralogy of Fallot with absent pulmonary valve syndrome.'' Absent pulmonary valve is rarely associated with other cardiac lesions. Of them, tricuspid atresia with ventricular septal defect is a very rare cardiac anomaly. 1 Several cases of tricuspid atresia with absent pulmonary valve without aneurysmal dilatation of the pulmonary arteries have been reported, with successful Fontan completion. 2, 3 We report a case of absent pulmonary valve, tricuspid atresia, ventricular septal defect, and aneurysmal dilatation of the pulmonary arteries, who underwent successful Fontan completion.
Case Report
A female patient was prenatally diagnosed with tricuspid atresia, ventricular septal defect, and absent pulmonary valve at the 30th week of gestation. She was delivered via an elective cesarean delivery, at gestational age of 38 weeks and 1 day, weighing 2,282 g, and was transported to our hospital. On admission, the respiratory rate was 64/minute with an oxygen saturation of 82%. A systolic ejection murmur of Levine 2/6 was heard at the left sternal border. The chest X-ray showed cardiomegaly, cardio-thoracic ratio (CTR) of 68%, and atelectasis of the left lung. Echocardiogram ( Figure 1A and B) revealed membranous atresia of the tricuspid valve, ventricular septal defect, absent pulmonary valve with aneurysmal enlargement of the central pulmonary arteries, and aberrant origin of the right subclavian artery. The ductus arteriosus was absent. Respiratory distress developed progressively. At four days of age, an operation ( Figures 1C and 2A and B) was performed through median sternotomy. A coronary artery anomaly of the left anterior descending coronary artery arising from the right coronary artery, which ran across the right ventricular outflow beneath pulmonary artery annulus, was discovered. A modified Blalock-Taussig shunt (mBTS) was constructed using GoreTex graft of 3 mm in diameter (W. L. Gore & Associates Inc, Tokyo, Japan) between the right common carotid artery and the right pulmonary artery. Reduction/plication of the dilated pulmonary artery trunk was accomplished by resection of the redundant anterior pulmonary wall. Banding of the pulmonary trunk at its midportion was also carried out. After these procedures, the intraoperative bronchoscopy revealed wide patency of the left bronchial orifice. The patient was discharged without respiratory distress on the 17th postoperative day.
At six months of age, emphysema of the left lung appeared. Three-dimensional computed tomographic scan showed a narrowing of the left bronchus related to extrinsic compression by the dilated central pulmonary artery ( Figure 3A) . At six months of age, division of the pulmonary trunk, central pulmonary arterioplasty by resection of redundant anterior and posterior wall, and bidirectional Glenn (superior cavopulmonary anastomosis) were performed. Concomitantly, the aberrant right subclavian artery was reattached to the right common carotid artery ( Figure 2C-F) . At one year and four months of age, cardiac catheterization was performed to assess the hemodynamics and suitability for a Fontan procedure. This revealed a mean pulmonary artery pressure of 16 mm Hg, pulmonary arterial resistance (Rp) of 2.7 IUÁm 2 , and pulmonary artery index (PAI) of 366 mm 2 /m 2 . An extracardiac fenestrated (punched out 3.6-mm hole) total cavopulmonary connection using Gore-Tex graft of 18 mm in diameter was uneventfully performed. She is doing well without respiratory complications, two years postoperatively ( Figure 3B ).
Comments
Absent pulmonary valve syndrome is a rare congenital cardiac malformation, which is characterized by morphologically absent or rudimentary pulmonary valve leaflets. It is frequently associated with ventricular septal defect and stenosis at the pulmonary artery annulus with aneurysmal dilated central pulmonary arteries. This aneurysmal dilatation of the pulmonary arteries often results in tracheobronchial compression and aggravates respiratory distress in the early stages of life. Appropriate surgical management for symptomatic neonates and infants is still under debate and remains challenging with poor outcomes. Absent pulmonary valve has been rarely described as an isolated anomaly or in association with other cardiac anomalies aside from tetralogy of Fallot. In 1972, Marin-Garcia et al 4 first described the unique features of absent pulmonary valve in association with tricuspid valve atresia. Litovsky et al 1 reviewed 30 cases of absent pulmonary valve and tricuspid atresia or stenosis including 3 of their own cases. They showed that the characteristic morphology of the tricuspid valve is membranous atresia of the tricuspid valve (or ''imperforate atresia'') in this anomaly, whereas classic tricuspid atresia is characterized by the absence of the right atrioventricular connection. 5 There are reports of several patients with tricuspid atresia and absent pulmonary valve, who have successfully achieved Fontan completion.
2,3 These patients, however, did not present with severe aneurysmal dilatation of the pulmonary arteries. In these patients, the ductus arteriosus was patent. Our patient had severely dilated pulmonary arteries and absence of the ductus arteriosus. Emmanoulides et al 6 reported that agenesis of the ductus arteriosus was observed in a patient with severely dilated pulmonary artery, whereas the ductus was patent in a patient without dilated pulmonary arteries. Rabinovitch et al 7 showed that the dilated pulmonary arteries compressed the main bronchus and intrapulmonary bronchi. Respiratory distress is a major risk factor for the Fontan procedure. Some techniques including plication and suspension of the pulmonary arteries, division of the pulmonary trunk with creation of a systemic-to-pulmonary artery shunt, and banding of the main pulmonary artery trunk 8 have been reported as effective procedures in neonates.
At the time of initial surgical palliation in this low-birthweight neonate, we used intraoperative epicardial echocardiography to help gauge the appropriate tightness of the pulmonary artery band by monitoring the regurgitant flow. After these procedures, bronchoscopy revealed relief of the left bronchial compression. However, further dilatation of the pulmonary arteries developed and compressed the left bronchus, resulting in emphysema of the left lung. At six months of age, division of the pulmonary artery trunk and plication of the central pulmonary artery by resection of the anterior and posterior redundant pulmonary artery wall were carried out. The mBTS was taken down and superior cavopulmonary anastomosis (bidirectional Glenn) was accomplished. Since then, she has had no pulmonary complications, and Fontan completion was achieved successfully at age 16 months. This report suggests that these procedures, including plication of dilated pulmonary arteries and banding of the pulmonary artery trunk, are useful palliations for this anomaly and may enable the patient to ultimately undergo successful conversion to Fontan circulation.
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